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WHO IS A STUDENT: 
COMPLETION IN COURSERA COURSES 
AT DUKE UNIVERSITY 
Molly Goldwasser, Chris Mankoff, Kim Manturuk,  
Lorrie Schmid, and Keith E. Whitfield 
Duke University 
ABSTRACT 
Much of the interest in MOOCs centers on questions about who completes them.  
Duke’s Coursera-based Massive Open Online Courses (MOOCs) confirm many 
demographic trends previously delineated by researchers at peer institutions.  As 
found in previous research, this study found individuals who speak English as a 
first language and who already earned at least a bachelor’s degree are the most 
likely to complete a Coursera course.  MOOC researchers to date have not, 
however, developed clear operational definitions about who constitutes a learner 
at the outset of the course.  This paper proposes some possible definitions to 
standardize future research. Further, this study looked at factors that predict 
different learner participation levels and investigated which activities predict 
Coursera course completion.  Study results indicated that viewing online forums 
and participation in online discussions are both predictive of course completion.  
The findings suggest that the socio-demographic composition of the group being 
investigated will depend on how researchers elect to define what a “student” is.  
Thus, while any of the definitions presented in this paper may be appropriate, 
depending on what is being studied, the decision of which definition to use should 
be intentional. 
 
KEYWORDS:  Massive Open Online Courses (MOOCs), Coursera, Completion, 
Enrollment, Duke University 
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INTRODUCTION 
Who is a student?  In traditional higher education classes, that question is easily 
answered: Students are people who enroll in a class; if they drop out, they are no 
longer considered students in the class.  However, how do researchers and 
instructors define who is a student in a massive, open, online class (MOOC)?  
Unlike students in a traditional college class, students in a MOOC face no 
consequence for ceasing to participate in a MOOC and have no real incentive to 
formally withdraw.  Similarly, because there is no cost to participate, many people 
register for a MOOC with no intention of participating throughout the entire course.  
In this paper, we explore the problem of defining the role of student in a MOOC. 
BACKGROUND 
MOOCs have received much publicity in recent years and have become a topic of 
great interest to researchers. MOOCs are free or very low-cost online courses that 
typically include instructional videos, assessments, and communication forums; 
however, new variations on the activities continue to emerge (Beaven, Hauck, 
Comas-Quinn, Lewis, & de los Arcos, 2014; Fox, 2014).  Early research on 
MOOCs has largely focused on understanding the demographic profile of people 
who enrolled in courses.  For example, an early study looked at data from MIT’s 
first MOOC and found that the people who enrolled were predominately in their 
20s and 30s, already had a college degree, and had prior experience in the course 
topic (Breslow, Pritchard, DeBoer, Stump, Ho, & Seaton, 2013; Emanuel, 2013).  
Research on other courses and institutions has found similar results (e.g., 
Christensen, Steinmetz, Alcorn, Bennett, Woods, & Emanuel, 2013; Jordan, 2014). 
However, while these studies have documented who enrolls in MOOCs, 
we believe that there is another question that merits scholarly attention: How do 
we define the “student” role?  There is strong evidence that many people who 
register for a MOOC have no intention of completing all or any of the activities in 
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the course (Reich, 2014; Wang & Baker, 2015).  Because enrollment has been 
free, there is no consequence to registering and not participating.  Therefore, if 
researchers use the entire population who register as the basis for their research on 
course completion, their results are likely to be biased in that it is irrelevant to ask 
why someone did not finish a course if that person never intended to do so. 
We believe the question of who researchers identify as a student is 
important because much of the discussion around MOOCs has centered on course 
completion rates.  A key criticism of MOOC participation has been the low 
completion rate among learners (Kolwich, 2013; Yang, Sinha, Adamson, & Rose, 
2013). With enrollments well over 10,000 in most courses, completion rates, 
when calculated as percentages of the original enrollment, are quite low (Catropa, 
2013; Jordan, 2014).  Kolowich (2013) suggested the overall completion rate of 
MOOCs hovers around 10%.  More recent data suggest that, on average across 
any MOOC, about 43,000 learners enroll and about 6% complete (Jordan, 2014).  
However, early MOOC researchers assumed all who registered for a course were 
students with the potential to complete the course.  As one researcher has pointed 
out, early MOOC learning attracted many people who were “merely curious and 
tourists from other institutions checking what the fuss was about” (Daniel, 2012). 
SIGNIFICANCE 
The concept of providing free college-level courses to the public is not new.  As 
early as the late 1950s, New York University offered two college courses per 
semester via television through their Sunrise Semester program (Riddle, 2013).  
Much like MOOCs today, the televised courses enabled students to watch the 
content for free or to pay a small fee for credit.  However, in spite of this history, 
research on MOOCs is in its infancy and has generally not drawn from prior 
similar projects.  In their review of the published literature between 2008 and 
2012, the authors identified only 45 peer-reviewed articles about MOOCs 
(Liyanagunawardena, Adams, & Williams, 2013). The present analysis represents a 
significant contribution to this small, yet growing, body of work for three reasons. 
First, most prior studies using data from MOOCs have relied on data 
collected from a single course (e.g., Bell, 2010; Kizilcec, Piech, and Schneider, 
2013) One notable exception is a study by Ho et al. (2015), whose  research used 
data aggregated from 18 courses offered by Duke University between 2012 and 
2014.  This course sample size largely reduced the risk that findings would be 
biased by unique enrollment patterns in a single course.  Second, this paper 
examines a topic that, to our knowledge, has not been explored in prior research.  
Many published studies have documented demographic patterns in MOOC 
enrollment (e.g., Christensen et al., 2013), and researchers have also analyzed the 
activities people undertake in MOOCs and how those activities relate to course 
completion (Ho et al., 2015).  However, in both of these types of research, the 
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authors have taken as their total student population the number of people who 
registered or enrolled in the course.  We question this assumption and explore the 
possible impact of the definition of “student” on research conclusion.  
Finally, we relate our analysis to the current debate about the future of 
MOOCs.  Some leaders in the open education movement have been critical of 
MOOCs because of the low completion rates reported by researchers and 
universities (Clow, 2013).  We contend that this criticism should be reevaluated. 
Dropout rates in MOOCs are not as high as suggested in prior reports when one 
controls for intent to complete the course and defines a student as one who is 
participating in course activity after a pre-determined grace period. Even researchers 
who do not exclude such people from their counts of students in a MOOC will 
benefit from some insight regarding how that decision impacts their analyses. 
WHO IS A STUDENT? 
MOOC enrollment and persistence statistics consistently classify completers as 
those who have earned some form of a certificate of achievement (in Coursera, 
these include a Statement of Accomplishment or a Verified Certificate) from the 
MOOC provider. However, there is no consensus about who constitutes a student 
at the beginning of the course (DeBoer et al, 2014). Is a student someone who: 
 Enrolls in the course? 
 Visits the course website? 
 Watches a course video? 
 Completes an assignment? 
 Participates in a discussion forum? 
 Some combination of more than one of the criteria listed above? 
Traditional education typically waits until the end of a grace period (e.g., 
drop/add period) to count enrollment and to determine baseline student statistics. 
If MOOC researchers were to do the same, course completion statistics would 
increase.  However, there is no clear drop point in a MOOC.  Some researchers 
have predicted which students will drop out of a course based on patterns of 
activity (Halawa, Greene, & Mitchell, 2014) and forum posts (Chaplot, Rhim, & 
Kim, 2015).  These studies focused on predicting dropouts from enrolled and 
active students.  We build on this previous work by assessing who the students are 
based on the course activities in which they participate.  Different demographic 
groups appear to participate in different course activities; therefore, defining 
students based on these different participation rates can lead to different research 
conclusions regarding rates of course completion.  In addition, useful information 
about when and how individuals use course elements, regardless of whether they 
ultimately complete the course, can inform understandings regarding learner 
engagement with the material (Kizilcec et al., 2013). 
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DATA AND METHODS 
In this paper, we present different ways to define a student based on course 
activities.  This includes defining a student as someone who: 1) enrolled in the 
course, 2) ever visited the course website, 3) watched any video lecture, 4) viewed 
the discussion forum, or 5) submitted any graded assignment.  For each of the five 
possible definitions, we present regression models that indicate the likelihood of 
various demographic measures correlating with someone fitting the definition of a 
student.  For example, we find that older course enrollees were more likely to 
watch any video lecture than younger enrollees.  We discuss the implications of 
these findings for research; how researchers elect to define “students” will impact 
the socio-demographic composition of the group being investigated.  Finally, we 
present our recommendation that researchers define students as enrollees who 
attempt at least one graded assessment.  We conclude by explaining this 
recommendation and presenting the next steps for research in this area. 
These analyses included all enrolled learners in 18 unique course session 
offerings comprising 58% of the MOOC offerings at Duke between 2012 and 
2014. All courses with complete data were included.1  See Table 1 for enrollment 
and activity behaviors (i.e., watching a video, writing a forum post, and receiving 
a certificate) for each course. 
Course Name / Session Enrolled Watched 
video 
Wrote a 
forum post 
Completed 
assignment 
Received 
SOA or VC 
Bioelectricity / 1 18,263 7,757 814 3,727 314 
Bioelectricity / 2 9,795 3,956 362 9,795 210 
Think Again / 1 226,767 119,936 9,358 82,543 5,332 
Astronomy / 2 53,640 27,097 1,856 7,670 867 
Human Physiology / 1 82,437 32,583 2,185 6,665 1,036 
Human Physiology / 2 46,004 N./A 1,317 3,699 871 
English Composition / 1 82,943 36,828 11,649 3,505 1,289 
Med Neuroscience / 1 66,235 21,368 2,277 12,461 590 
Med Neuroscience / 2 41,985 17,668 1,184 9,855 519 
Health Innovation / 1 43,445 11,305 2,396 4,410 3,057 
Sports & Society / 1 19,394 6,073 1,092 3,402 1,629 
Sports & Society / 2 11,074 4,188 655 1,864 1,084 
9/11 & Aftermath / 1 16,783 6,191 911 2,648 464 
Amer Foreign Policy / 1 23,720 7,850 846 3,490 1,760 
Intro to Chemistry / 1 34,632 14,872 1,687 8,320 556 
Higher Education / 1 18,809 7,247 1,311 3,679 1,532 
Marine Megafauna / 1 14,374 6,989 1,305 4,232 1,469 
Data Analysis / 1 86,417 33,483 3,181 65,696 2,516 
Total 896,717 365,391 44,386 237,661 25,556 
Table 1: Duke Coursera Activities by Course 
                                                          
1 The 42% of courses that were excluded from analysis were omitted due to problems in the source 
data files, as discussed in the Limitations and Conclusion section of this work 
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We collected data in two ways: through the Coursera platform and through 
the use of a pre- and post- survey designed by the Center for Instructional 
Technology (CIT) at Duke.  Demographic indicators used in the analyses include: 
age, gender, educational level, English as a primary language, race, ethnicity, 
nationality, and employment status.  These were selected because prior research 
has indicated that these variables correlated with enrollment in and completion of 
MOOCs (Christensen, 2013; Katy, 2014; Kizilec et al., 2013).  We also assessed 
student activity behaviors, including whether students visited the course website, 
watched a video, viewed the forum, wrote a forum post, completed a graded 
assessment, and completed the course.  The composite results across all 18 classes 
on student activities are shown in Table 2. 
Activity N % 
Visited course website 580,664 64.75 
Watched a video 365,391 40.75 
Viewed a forum 94,232 10.51 
Wrote a forum post 44,386 4.95 
Completed at least one graded 
assignment 
192,682 21.49 
Received certification 25,556 2.44 
Table 2: Composite Student Activity Behaviors   
Approximately 900,000 learners enrolled in these 18 course session offerings.  
Fifty-five percent of the learners identified as male, and 45% identified as female.  
The sample included learners from all over the world and many nationalities.  
Sixty-three percent identified as White, 22% as Asian, 4% as Black, and 8% as 
some other category.  Sixty-two percent of the sample was aged 34 and younger.  
Across the whole sample, 35% had completed a bachelor’s degree and an 
additional 30% had advanced degrees.  Forty-eight percent reported working full 
time. 
In order to understand how decisions about defining the student body in a 
MOOC affect subsequent analyses, we began by conducting logistic regression 
analyses to examine which demographic measures were associated with different 
criteria for defining students.  For example, if we define “students” as those 
people who ever visited the course website (as opposed to all people who 
registered), and our models indicate that race is a significant predictor of visiting a 
course website, then our decision regarding how to define a student will have 
empirical implications.  In the second stage of our analysis, we take course 
completion as the dependent variable and use both demographic measures and 
course activity behavior to predict course completion.  By comparing which 
demographic measures were significant in each model, we present a clear 
example of how research conclusions are affected by how researchers define the 
student body. 
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RESULTS 
Tables 3 and 4 present the regression results predicting different categories of 
student activities.  Table 3 presents the results predicting whether someone who 
enrolled in the course ever visited the course website, ever watched an 
instructional video, or had ever viewed the discussion forum.  People who visited 
the website, as compared to people who enrolled but never went to the website, 
were more likely to be male, speak English as their first language, and be aged 35 or older.  
Learners who participated in watching a video were more likely to identify as Latino or 
Hispanic and also more likely to be age 35 or older.  Those who ever viewed a forum post 
were more likely to be male, speak English as their first language, and be aged 35 or older.  
They were also less likely to identify as black or as having already completed college. 
  Visits course website Watches a video Views the forum posts 
  β SE β SE β SE 
Intercept 1.65 *** 0.18 0.42 *** 0.09 -0.77 *** 0.09 
Male 0.39 *** 0.09 0.05 0.04 0.19 *** 0.04 
African American 0.37 0.25 -0.09 0.11 -0.32 ** 0.11 
Asian 0.23 0.23 -0.06 0.10 -0.17 0.10 
Other Races 0.69 * 0.28 0.18 0.11 -0.13 0.10 
Hispanic / Latino -0.12 0.12 0.16 ** 0.06 -0.04 0.05 
English 1st language 
 
0.50 *** 0.09 0.06 0.05 0.12 ** 0.04 
High School or Less 
 
0.14 0.20 0.01 0.09 -0.19 * 0.09 
Some College -0.04 0.13 -0.07 0.07 -0.15 * 0.06 
More than a BA/BS -0.02 0.10 -0.02 0.05 0.02 0.04 
Age – 17 or less -0.22 0.29 -0.02 0.05 0.09 0.15 
Age – 26-34 0.10 0.12 0.18 ** 0.06 -0.01 0.06 
Age – 35-44 0.37 ** 0.14 0.38 *** 0.07 0.33 *** 0.06 
Age – 45-54 0.70 *** 0.16 0.68 *** 0.08 0.46 *** 0.07 
Age – 55-64 1.15 *** 0.20 0.72 *** 0.09 0.67 *** 0.08 
Age – 65 and over 1.09 *** 0.25 0.87 *** 0.11 0.73 *** 0.09 
N 11295   11295   11295   
Pseudo R2 0.0102   0.0170   0.0238   
Note:  White, female, BA/BS and 18-25 are the reference groups. 
Sig p-values are:   *<.05, **<.01, ***<.001  
Table 3: Regression Models Predicting Passive Course Activity Participation 
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Table 4 describes findings from our examination of student activity patterns that 
involve more commitment or effort to complete: writing a forum post, completing 
an assignment, and/or receiving a certificate.  Learners who wrote at least one 
discussion forum post were more likely to be female and were less likely to have 
an advanced degree.  Given the results of the other models, it is not surprising that 
people whose first language was English and relatively older learners were more 
likely to post in the discussion forum. 
In an alternate model, we looked at people who completed a course 
assignment; we found that men, native English speakers, and those older than 35 
years old were more likely to complete an assignment.  Consistent with other 
studies, we found that course completion correlated with being a native English 
speaker, with already having a college degree, and with being aged 35 and older 
(Christensen et al, 2013). 
  Wrote a forum post Completed an assignment Received certificate 
  β SE β SE β SE 
Intercept -1.66 *** 0.10 0.28 * 0.11 -2.34 *** 0.12 
Male -0.24 *** 0.04 0.13 ** 0.05 0.08 0.05 
African American 0.13 0.12 -0.15 0.13 -0.29 0.15 
Asian 0.08 0.11 -0.06 0.13 0.01 0.13 
Other Races 0.13 0.11 -0.03 0.13 -0.43 *** 0.15 
Hispanic / Latino 0.03 0.06 0.01 0.07 -0.10 0.07 
English 1st language 0.19 ** 0.05 0.26 *** 0.05 0.22 ** 0.06 
High School or Less -0.02 0.10 -0.18 0.11 -0.29 * 0.14 
Some College 0.04 0.07 -0.12 0.08 -0.16 0.09 
More than a BA/BS -0.16 ** 0.05 -0.06 0.06 0.20 ** 0.06 
Age – 17 or less 0.19 0.18 0.12 0.19 0.33 0.23 
Age – 26-34 0.26 ** 0.07 0.03 0.08 0.11 0.09 
Age – 35-44 0.41 *** 0.07 0.08 0.08 0.38 *** 0.09 
Age – 45-54 0.64 *** 0.08 0.30 ** 0.09 0.46 *** 0.09 
Age – 55-64 0.62 *** 0.09 0.29 ** 0.10 0.46 *** 0.10 
Age – 65 and over 0.47 *** 0.11 -0.05 0.11 0.10 0.13 
N 11295  7929  11295  
Pseudo R2 0.0104  0.0076  0.0100  
Note:  White, female, BA/BS and 18-25 are the reference groups. 
Sig p-values are:   *<.05, **<.01, ***<.001  
Table 4: Regression Models Predicting Active Course Activity Participation 
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These findings highlight the need to make intentional and research-driven 
decisions about defining a student in a MOOC.  Depending on the criteria used to 
define a student, we may find, for example, that students in a course are more 
likely to be male or to have an advanced degree.  We continued to illustrate this 
point in the second set of analyses by conducting two sets of logistic regressions 
predicting course completion, focusing on participation in the forums.  In one case 
we defined as students the participants who had viewed discussion posts (yielding 
findings represented in Table 5).  In another case we defined as students those 
who posted on a forum site (yielding findings represented in Table 6).  Two 
models were conducted for each regression. Model 1 includes only the forum 
indicator of interest, and Model 2 includes the indicator as well as demographic 
variables.   
As seen by comparing the two analyses, the model including the variable 
for viewing the forum generates a significant negative coefficient for the 
Hispanic/Latino variable.  However, the same measure is not significant in the 
model including the variable indicating someone had posted in the forum.  This 
illustrates how research decisions regarding what course activities qualify 
someone as a student affect the results of an analysis of course completion. 
 Model 1 Model 2 
 β SE β SE 
Intercept -4.75 *** 0.01 -3.20 *** 0.06 
Viewed Forum 2.98 *** 0.02 2.20 *** 0.03 
Male   -0.33 *** 0.03 
African-American   -0.77 *** 0.17 
Asian   -0.29 *** 0.08 
Other races   -0.90 *** 0.03 
Hispanic/Latino   -0.18 ** 0.07 
English 1st language 
 
  -0.45 *** 0.03 
Age   0.13 *** 0.01 
N 896,717  110,206  
Pseudo R2 0.20  0.15  
Note:  White and female are the reference groups. 
Sig p-values are:   *<.05, **<.01, ***<.001  
Table 5: Predicting Course Completion from Viewing the Forum Postings 
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 Model 1 Model 2 
 β SE β SE 
Intercept -4.29 *** 0.02 -3.00 *** 0.06 
Posted in forum 2.95 *** 0.01 1.89 *** 0.03 
Male   -0.52 *** 0.03 
African-American   -0.97 *** 0.17 
Asian   -0.34 *** 0.08 
Other Races   -0.94 *** 0.03 
Hispanic / Latino   -0.10 0.07 
English 1st language 
 
  -0.08 ** 0.03 
Age   0.11 *** 0.01 
N 896,717  110,206  
Pseudo R2 0.15  0.13  
Note:  White and female are the reference groups. 
Sig p-values are:   *<.05, **<.01, ***<.001  
Table 6: Predicting Course Completion from Writing Forum Postings 
DISCUSSION AND NEXT STEPS 
The findings of the current study highlight the importance of defining who is a 
student when looking at patterns of participation and completion in MOOCs. 
Important in these findings is that education, age, and gender matter in distinctive 
ways depending on how one defines the population of interest.  Our results 
suggest that older learners, while a smaller proportion of the overall population of 
MOOC learners, are more likely to watch a video but less likely to complete the 
course than younger participants.  These differences may indicate that learners of 
different ages may have different intentions when registering for a MOOC. It may 
also reflect generational differences in the way learners consume information. It 
may be that younger adults are used to searching for bits of information from 
multiple sources and use multiple resources to obtain knowledge.  Older adults on 
the other hand may be using traditional approaches to knowledge acquisition.   
Also interesting were the gender-based findings.  While more men 
enrolled than women, women were more likely to engage with the course by 
writing a forum post.  There has been much discussion of gender differences in 
the style and content of computer- mediated communication (e.g., Herring, 2000).  
Many instructors of MOOCs are interested in the utility of the forums for 
discussing course material and creating community among geographically diverse 
course participants.  Our results indicate that, while most learners do not 
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participate in the discussion forums, those who do are more likely to complete the 
course.  
Demographic variables in this study were defined by traditional U.S. 
American classifications.  Additional research is needed to examine student trends 
by sub-category according to different global norms.  There is also a need for 
content analyses of the posts to see if there are gender differences.  Future 
research is also needed to investigate how lessons learned from MOOCs impact 
traditional students on campus.  
LIMITATIONS AND CONCLUSION 
The data used for this research have some limitations.  Almost half of the data 
files we obtained had errors that made them unusable in this analysis.  These 
tended to be the data files generated in courses run relatively early in the history 
of use of the MOOC platform, so our analyses may not be as applicable to 
MOOCs offered early in the project.  The most serious limitation in this study, 
and one that often affects research on MOOCs, involves selection bias.  The large 
numbers of people who enrolled yet never participated in any course activities 
were also people who were less likely to complete the demographic survey or the 
pre- and post- surveys.  In future research, we hope to use analytic techniques to 
account at least partially for selection bias; however, that was not possible with 
this project.  We therefore offer the caveat that the analysis presented here should 
be taken as illustrative of the need to make theoretically-based decisions about 
defining who a student is, while acknowledging that the empirical findings related 
to predicting course activities may not generalize to other courses. 
In conclusion, we recommend that researchers define a student based on 
the research question under investigation.  When looking at completion rates, as 
many recent studies have done, it logically follows to consider a student to be 
anyone who has attempted at least one assessment.  These are the people enrolled 
in the course who are most likely to intend to complete the course.  This definition 
excludes people who enrolled simply to watch videos or explore the course 
structure.  Alternatively, if researchers are interested in analyzing patterns of 
movement in a course—the order in which people move through materials—it 
logically follows that they would want to include all participants who ever visited 
the course website.  Any of the definitions of who is a student presented in this 
paper may be appropriate depending on what is being studied, but the decision of 
which definition to use should be one made intentionally and not by default, as 
has often been done to date.  
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